(d) The graph will move 1 unit right and 5 units down.

(b)
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Practise, Apply, Solve 7.4U page 591

2 2
1. () X7+y3:1

The length of the major axis is 6. The length of the minor
axis is 4.

2 2
b) +L =

25 16
The length of the major axis is 10. The length of the minor

axis is 8.

2 2
© -+L =1

49 9
The length of the major axis is 14. The length of the minor

axis is 6.

2 2
d X +L =

49 16
The length of the major axis is 14. The length of the minor

axis is 8.
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2 2 _22 2
(e) X_+y_ =1 (c) (X 3) +(y+4) =1
25 100 100 16
The length of the major axis is 20. The length of the minor The centre is (3, —4). The length of the major axis is 20 and is
axis is 10. horizontal. The length of the minor axis is 8.

-10 3

_1\2 2
@ KL 07

2 4
The centre is (1, —2). The length of the major axis is 4 and is

vertical. The length of the minor axis 25, 2.

2 2
M +L=1

81 64
The length of the major axis is 18. The length of the minor

axis is 16.

2
(x+1)2 VA +41) =16

2 2
(x+D° , (y+D®
16 64
The centre is (-1, —1). The length of major axis is 16 and is
vertical. The length of minor axis is 8.

e y
7N

2. (a) (x=27 _92)2 + y_2 =1 ;

4 |
The centre is (2, 0). The length of the major axis is 6 and is / |
horizontal. The length of the minor axis is 4. | L N
L] 0/ =
1
."'-. ?.r":
(X172 . 1
X T -
(b) o5 +(y-3)? =1 -1

The centre is (-1, 3). The length of the major axis is 10 and is ®
horizontal. The length of the minor axis is 2. 2 2
Ax+3J)°+9y—-4° =36

s | x+3”  (y=4*_,

— I

The centre is (-3, 4). The length of the major axis is 6 and is
G horizontal. The length of the minor axis is 4.
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3. (@
9x? + 4y® = 144 Divide each term by 144.

2 2
X_ + y_ = 1
16 36
The length of the major axis is 12. The length of the minor

axis is 8.

a=6b=4
a2 =0 +c?
36 = 16 + ¢
2J5=c

O the foci are (02+/5) and (0,-2+/5).

(b)
2x% +y?* =36 Divide each term by 36.
2 2
X_ =+ y_ =
18 36
The length of the major axis is 12. The length of the minor
axis is 2,/18= 6 2.
a=6, b=+18
a?=b’+c?
36=18+c?
3W2=c
0 the foci are (03+'2) and (0,-32).

306

6x2 + 4y? = 48 Divide each term by 48.

8 12

The length of the major axis 3. The length of the minor
axis is 4+/2.

a=2\3 b=2/2
a? =b? + ¢
12=8+c?

2=c
O the foci (0, 2) and (0, —-2).

(d)
x2+8y? =72 Divide each term by 72.

X2 y2

— = =
72 9
The length of the major axis B/72 or 12/ 2. The length of
the minor axis is 6.
a=+72, b=3
a? =b? +c?
72=9+c?
\J63=c
c=3J7
O the foci are 87, 0) and 3/ 7, 0).

(e)
4x% +16y° = 64 Divide each term by 64.
2 2
X_ + y_ = 1
16 4

The length of the major axis is 8. The length of the minor axis
is 4.
a=4, b=2

a?=b?+c?
16= 4+c?
Ji2=c

c=23
O the foci are 43, 0) and 2+/3, 0).
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y X2 2
°1 O the equation is— +=— =1.
28 64

N2 2
5 o 5 5. (a) X7 Y 4
4 9

®
25x% + 4y? = 100 Divide each term by 100.
2 2
X_ =+ y_ =
4 25

The length of the major axis is 10. The length of the minor

axis is 4.
a=5 b=2

a? = b? + ¢
25= 4+¢?
21=c?

c=+21
O the foci are (O,«/ZL) and (0,—«/2[).

y _
b) =+ =1
() 25 9
(c) @®=b*+¢? a=10,c=8
16=b*+ &
100 =b? + 64
B =36 (x+3?°  (y-1?
d + =1
b=6 @ o0 49

2 2

O the equation isX— + X =1.
100

36
(d)
a?=b?+c? a=4, c=2

16=b’+4
V12=b
2V3=b
X2 2
O the equation is— +=— =1.
16 12

(e)

a’?=b%+c? a=8 c=6
64=b? +36
28=b?

J28=b

Part 4: Loci and Conics

307



6. (a) i. Vertices are (0, 4) and (0, —4).
ii. Length of major axis is 8. Length of minor axis is 6.
iii.
a=4,b=3
a?=b? +c?
16= 9+c?

J7=c
O foci are (0,+/7) and (0,—/7).
2 2

iv. Equation of ellipse is:% +Z— =1

v. Domain = | —3< x< 3,x 0 R}
Range =y | -4<y<4,yOR}

(b) i. Vertices are (6, 0) and (-6, 0).

ii. Length of major axis is 12. Length of minor axis is 10.

1.

a=6, b=5
a? =b? +c?
36= 25+c?

c=+11
O foci are («/ﬁ, 0) and (—«/ﬁ, 0).
2 2

iv. Equation of ellipse is:X— + =1
36 25
v. Domain = ¥ | -6< x< 6,x O R}
Range =y |-5<y<5,y0R}

(c) i. Vertices are (0, 8) and (0, —8).

ii. Length of major axis is 16. Length of minor axis is 12.

iii.
a=8 b=6

64 = 36+c?
28=c?
c=27
O foci are (0,24/7) and (0,-2+/7).

308

2 2

iv. Equation of ellipse is:X— + Y =
36 64

v. Domain = | -6< x< 6,x O R}
Range =y |-8<y<8,yOR}

(d) i. Vertices are (4, 0) and (-4, 0).
ii. Length of major axis is 8. Length of minor axis is 4.
iii.

a=4,b=2
a? = b% + ¢
16= 4+c?

c=+12

c=23

2 2

iv. Equation of ellipse is:X— +— =1
16 4

v. Domain = ¥ | -4<x< 4,xOR}
Range =y | -2<y<2,yOR}

7. The ellipse will be very wide and not very tall.
a=50 c=49
a2 =p?+c2
50° = b? + 2401
2500=b? + 2401

2500- 240% b?

9.9=b
The length of the major axis is 100 and the length of the
minor axis is approximately 20.

8. (a) 4(x—2¥+ (y+1¥ =16

_ 72 2
(x=2? , (y+D? _,

4 16
Centre is (2, —1). Length of major axis is 8; length of minor
axis is 4.
(b) 2(x+ 1¥ + 166/ + 2F = 32

2 2

(x+1) N (y+2) _1

16 2
Centre is (-1, —2). Length of major axis is 8; length of minor
axis is 2+/2.
(c) 3(x+ 1F + 16(/ — 2¥ = 48

2 Y

(x+1?  (y=2)° _,

16 3
Centre is (-1, 2). Length of major axis is 8; length of minor
axis is 2+/3.
(d) 5%°+2(y—3F =80

2 _»2

X_ + —(y 3) =1
16 40
Centre is (0, 3). Length of major axis2s/40 or 4+/10;
length of minor axis is 8.
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12. (a) a=1.5x1¢ c=25x 16
a2=b?+c?
(L.5x 1F)% =b? +(2 5x 10)2
2.25x 10° =b? + 6 25¢ 167
22 500x 16% - 625 18 =b?
22 493 75¢ 167 =b?

V22 49375« 162 =b

149.98x 16 =b
| 2 _
() y=+3/1-2 1.4998x 16 =b
\ 5 O the length of the minor axis & .9996x 16,

(b) The equation of the Earth’s orbit is:
2

X y

+ =1
2.2500x 18° 22498 16

13. The equation will be of the form:

2 2
)(—2+y—2 =1
a“ b
Substitute the 2 points into the equation:
Using (2, -2):
2 T _2
2,27
a> b’
4 4
@ —+—=1
a’ b’
. g 2 100 . .
Using 03 3 DW|th the equation:
0 2cf  oorf
O30 030
32 + 32 =1
10. & =p*+¢? a b
iz 122+522 40 1000
=144 + 25 |]§|] D?I:I
_ —+—=—=1
e A
X2 y2 @ i2+1—02 =1
O the equation is— +—=>— =1. 9a° 9b
169 144 Solve equatior® for a*
4 . 4
11. Let P(x, y) be a point on the ellipse. a2~ 1_F
PF, + PF, =10 )
VX2 +(y=4)? + X2 +(y+4? =10 iZ: bb;4
a
X2 +(y-4)2 =10/ +(y+420 4 -4
X2 +y? —8y+16=100- 2Q 3¢ +(y+ ¥ +X2 + + By+ 16 _aE b2 H
_ _ — _20/y2 2
16y — 100 ?q/x +Hy+ ¥ 4b2 .,
4y +25= 53 +(y+4)? -4
(4y+2572 = 25{x2 +(y+ 42] Solve equatior® for a*
16y2 + 200y + 625= 25° + 2§ + 200+ 400
225= 25¢ + 92
1:L2+L2
9 25
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4 _, 100

9’ 9’
4 _9p*-100
9a’ 9b?
o2 (ob? — 1005
K10 s A
2— = a
9b“ -100
a4,
9b% - 100
Equate both equations and solvelfor
4b*>  4p?

b2-4 9b?-100
4b%(b? - 4) = 4b%(9b? - 100
b? -4 = 9b? -100

0=280°-96
0=8b%-12
b=+12
Substituteb into on of the equations.
2 _ 4b?
a =
b -4
2 _ 412

a=6

Now, ifa=++/6 andb = ++/12. Then the equation of the

2 2
ellipse is: XY
6 12

14.
p

F. F,
PF, +PF,=8

The dog has an elliptical area in which to run.

a=4,¢c=2

a2=p2+c?

16=b’+4
16- 4=b?
+J/12=b

The dimensions of the ellipse are a width of 8 m and a height

of 4/3m
310

15. (a)
4x%+y?-2y-3=0
4x% +y*-2y=3
4x2+y2—2y+1:3+1
4% +(y-)%=4
2+(y_1)2 =1
4
(b)
4x% +9y? — 8x+18y= 23
4x? - 8x+9y? +18y= 23
A% -2X) + Ay + 2)) = 23
AXP-2x+D+qy> +2y+) = 23+ 4+ 9
Ax-D*+Ay+D? =36

(x-1? , (y+1?
9 4

()
4x% +y? —16x+ 2y+1= 0

4x% -16x+ y* + 2y= -
Ax% - 4x) + P +2y=-1
AXZ—Ax+ B +y +2y+1=-1+16+1
4x-2)% +(y+1)% =16

(x-2° _ (y+1)?
4 16

(d)
16x% + 9y* + 90y + 81= 0

16x2 + 9y? + 90y = - 81

16x° + Qy* + 10y) = -81
16x% + Qy* + 10y + 25 = - 81+ 225

16x2 + Qy+ 52 = 144

2 2
$ L (y+5)° _
9 16

2 2
16. (a) LA A 1

25 9
Length of major axis (horizontal) is 10. Length of minor axis

(vertical) is 6.
Domain = {x | -5< x< 5} Range =§ | -3<y<3}
0 Xa¥

16 36
Length of major axis (vertical) is 12. Length of minor axis

(horizontal) is 8.

Domain = | —4< x< 4} Range = § | -6< x< 6}
(©)

4x% +25y* = 100

2 2
X_ + y_ = 1
25 4

Length of major axis (horizontal) is 10. Length of minor axis

(vertical) is 4.
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Domain = & | -5< x < 5} Range =§ | —2<y<?2}

Length of major axis (vertical) is 8. Length of minor axis
(horizontal) is 6.
Domain = | -3<x< 3}

(e)

Range = §/ | -4<y< 4}

X% +4y® + 4x+8y=8
X% +4x+4y? +8y=8
X2 +Ax+ 4y +2y) =8
X2 +AX+ A4+ 4 +2y+) =8+ 4+ 4
(x+2)* +4y+1)* =16
(x+2)° +(y+1)2 _
4

16
Length of major axis (horizontal) is 8. Length of minor axis

(vertical) is 4.
Domain = | —4< x< 4}

)

1

Range = § | —2<y<?2}

x? +9y® +2x—-18y = 26
X% +2x+9y* -18y= 26
X2 +2x+1+ 9y -2y =26+ 1
X2 +2x+1+ 9y —2y+) = 26+ 1+ 9
(x+)*+9Ay-9? =36
(x+nz+(ylnzzl

36
Length of major axis (horizontal) is 12. Length of minor axis

(vertical) is 4.
Domain = | -6< x < 6}

Range =§|—-2<y<?2}

17.
2 2
X_2+y_2 =
@B b
2 2
)(_2+y_2 =1
9" b
2 2
% =1
9b
x? +9y? = 9b?
Substitute (3, 3) into the equation.
F+93% = B2
9+81= B?
90= ®?
10=b?
b=+10

O& 3710

2 2

O the equation isX— + L =1
90

10

Part 4: Loci and Conics

18. A circle could be an ellipse with the foci both at the
centre. The length of the major and minor axes is the length
of the diameter of the circle. The circle could also satisfy the
locus definition of the ellipse.

19. Find the equation of the semi-ellipges 2.

2
X
F+ =1

2
X_+ =1
4

mm|<m mN|<N

2 2
(L.6)> . 3:8)° _ 1

4 a
2.56  14.44 _
=~ =

4 a’
2.563% + 57 76= 4°

57.76= 1 447

1

a0t =22
9

+ =a

wlig ©

2 2
The equation isX— + 9y =1
4 361

Now, check to see if (1.75, 3) will be inside or outside the
ellipse.
Wherey = 3,

2 2
X_+ 9(3) =1

4 3
81
361

280

361

, 1120

X = e
361

x=1.76
O the driver’s truck will just fit under the arch.

61
X2
4
2
4

20.

One side of the sofa is 12080, so we can test out the
ordered pairs (40, 120) and (60, 80).
The equation for this ellipse is:

311



2 2
X Y =1
2500 62500
Whenx = 40,
47 | y*
2500 62500
y> _,_1600
62 500 2500
y’ _,_16
62 500 25
Y _9
62500 25
2_090
= =—-(6250
Y = (62500
y? =22 500
y =150 (take positive root)

O the sofa will fit through as shown.

Practise, Apply, Solve 7.6U, page 602
1. (@) p=—4 Focus (0, —4) Directrix= 4

15 5 0. . 15
b) p=—  Focus =—,0_Directrixx = ——
(b) p 4 040 4
1 10 . . 1
c) p=— Focus 0,—— Directrixy = ——
©0p 7 g) 20 y=-3
1 10 . . 1
d) p== Focus 0,—— Directrixy = ——
@ p=3 g) a0 y=-3

(e)p=2 Focus (2,0) Directrix=-2

 p= Focus g)%g Directrixy = —%

N

2. (a) Opens upward
(b) Opens to the right
(c) Opens to the right
(d) Opens upward
(e) Opens downward
(f) Opens to the right

Vertex (0, 4)
Vertex (2, 0)
Vertex (0, -12)
Vertex (3, 0)
Vertex (3, 2)
Vertex (-2, 1)

3. (8 y—-4=4x-8
Y-y +4==5K-14
Y—2Y=4Kx-1)
Opens to the right
(b) ¥=4y+8
X =4y +2)
Opens upward
() ¥—X—-4+5=0
X-X+1=4-5+1
X-1=4y-1)
Opens upward
(d) Y—2%+6y+11=0
Y+oy+9=X-11+9
Y+ 3F=2Kx—-1)
Opens to the right
e)yY-y+1=&+15+1
y—-17=8k+2)
Opens to the right

Vertex (1, 2)

Vertex (0, -2)

Vertex (1, 1)

Vertex (1, =3)

Vertex (-2, 1)
312

) ¥—X-2-16=0
X— 2} = 2y + 10)

Opens upward Vertex (2, —10)

4. (a)

D={x|x=1,x0R}
(b)

R={y|yOR}

D ={x|xUR} R={yly=z-2,yOR}

D={x|xOR}
(A

R={y|ly=1,yOR}

Ty
|
!

1 X

..__Oé_.._:_._ g
(

%,

| -
D={x|x=1,x0OR} R={y|ydOR}

D={x|x=-1,x0OR}

R={y|yOR}
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